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n&m&mmti** *m*iti*+*tH&<o*mm*am*£ ^x^c^mm^m 
mx&z. n&m&mmitnm. *. **. mmm^ortmmmmiz^x 

ttCJfMfiMOWM:tt#C< l^t^ttSnTl^ (The Lancet 353, 1959-1966, 
1999) . «*tf. **fc*l*Mtt**l=»^ ************* ** 

l,« (B*OM*. 189 (10). 751-755. 1099) . **fc**W«W*^C»»* 
W^S/U-X $6f **<D#«W ^^*iHfa-*t P 97.1997^)o 
ftftttttft (B*©*«>*. 189 (10), 757-762, 1999) . 

m ~ m 18 (7) 643-646, 1999) . /^P7x>«WS4 <«BftflWH*«tt 
14 33 45-49.1994) *WBV&tlW*. «±T*»ft5W2fctt 
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VlWV&Zo WM-VIZ. S>miZ < £Z*ffifrZ><DtoMm&&non-NMDA, NMDA 

it. tonw&<D&i$tzftmmm!k&&z?Tt.\z£mzbtiT\.\z>. &rz. nmdas 

& (Br. J. Pharmacol., 122,1478-1482,1997) #£:£*lTU3o JU±<DC 

— ~Hs mGluRs(D^S14^?S^(DK^(CilUT(i, UT©*Klr#fc£tlTU*. 
(Neuroreport, 9, 731-735, 1998) (C{imGluR1fcJ:tXmGluR5(Dj7t<*<D. 
^ h¥^fitrfc<fc^^24B#P E g^(Cfe(t^^m^T^'5WSIKrt^fi. #:£iSSfc 

3fcffijt2 (Pain, 77,59-66,1998) (CI*, mGluRi;&tfmGluR5&inf£ffl£W?"<5 
Group I antagonist ((S)-4CPG : (S)-4-carboxyphenylglycine)<7X ^ «y h^fiSrfcy (OB) 
-^ffi8B&<DJ«raCc;fcl*&-B 2|al(D©miS^T^^WiilBrtS®iS^li. /£SCifi 

&Lomj£%¥ffi4. 8Bikm*-cizw#\TZ>&. 12, 1 6B&oi$/reuMqjftju£: 

T-s^v 1 2. 1 6a&<W;rmffi)$ijumv, — 3u ¥as&8-i 1 a'&ommcD 
— a 2®<DWi&mf*i<D(S)-4CPG<Dj9:**-cUs ^Tn<Dm*T'<bix.fo&mi&T\zziu 

TtenU&l^&TjkZtefr-Dfz. C©Cd:*^ Group I mGluRl5g#tt(iSJSH<Etf)Ji£j£ 
±&X.M 1 , 2 <D^&|C <fc U . nm&Zk^Trfr-W mGluRl/R5 ^tft^J. &tf#t 

sn^^iSijt^^ii^swfij^^^s^BafiifiTic^-rs mGiuRi/R5 *s#t£i 

0^qI*lJ^[*^:l^<t:^LTt^^C < ^:^e).Ctl^T'[^.mGluR1 &tf/XUt mGluR5 
£fc. mGluRl ^^(D^^tg^lcfc^W^SIt^JiOiqJSiJ^lcoOTIi. ±IE 
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-5^^^ftLTUSo mGluRI ^(Cfc^TSWttlf S^fiit^Pj^T 

mtote&tt : ,tt&zmi&to^<Dmm&mz&?T<b mGiuRi/Rsfsj/taj. 

mGluRI S§#(i*lJfclcE5iIlLTfciJ. f#CCilS141f S^^M^fil 
T Z> relay neurons (C#£-r<5C£#«^£*lTC>5 (Neuron, 9, 259-270, 1992; 
Neurochem. Int., 24, 451-458, 1994) . 
fCT, *fSB#te>(i. #^H14^«03t^^:;^<tffl«:^€»fC(i, mGluRI 

&m**bmm? z> z t &&we&z t mx. wmrd ut-js: < m iz t>^fjs ic 

t£&. *Sf*CO mGluRI &U&tft1&mfe1gffi<DmmiZto*>tlT3$t>-f* ±J§-*£-^IC 
cfc& mGluRI fe^J<D^H14««lC^t'^^^^}l!lT'#^cte)^^li±<75: 
U» 

#tS^-TSC<!:ICcfcoT. a^^ttHBttMO^E^ICKl^T^ mGluRI J£*aJW 

^i^siCcfcoT^i^^c^n^ssaii^^^uT'*^ stz (x h l/^ hy h -> 

Htt^^-rjUT'^S L5/L6 WSS*m&&7 ? h (Pain 50, 355-363, 1992) T'&So 

ztibn^Tju&m^T. ±$k®.mz&z> mGiuRi t&momfmmztt? zvtm* 
m\\sfrtz*>. zft&^<D)m7kmfr%iz^m-vzt£fr?rz$)im* En^mGiuRi m 
mm&ztizvmnmmi&T&mmz&mtzftm zm? zztzai^ 

^toumtemmfenmzm.m-fz>z£&ni&£t3i2> 0 
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n £ u< its wt^m^mmfjmmm^tnm<DKmiz^nmm^mmx'$>^mmm. 
^m^^-rs^iz^^: mGiuRi mtfiftm&&-fz<t&y>T'$>zmmmmy* ; 

L < li. mGluRI tetfCf^ffl £ &<t^!fel# 6-75/-N-y^Q^y 
H. 2M%. XI* ( + ) -(7/?, 2S)-6 -75y-N-/^-N- (2-> 

^s^n'v+ww f?yp C3, 2 -a] i> % m $.jr % s-ju- 2 -tuis^y- 
5 K. 2^^eis^$n^<t^ii*i-e*s#^ai±^0/ ; &0»j. 

MlC^c. mGluRI mtiittm&m-r&it&Vltf 100 At M tf>4>>* 2 >^X-5titU 

m(D%$mmz&Tz>o 
&LTiz*mwiz-z>{.\Tmzmmiz8tw?z. 

nmmmiz^x^^^^n^^^(Dm^m^iz^m^m(DiSiT 
^^^j^xiiM^iCcts^sai^) . js&iasfc (mmtammzttT*>&m<Dfc&) 

tt) mm^ommm. ^mmmnmm. 
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S^Ji^-^^^T'^ otfe. ^3lt!fe?*^B§#T& ^> t fern t \ 

S»**5B3ar*<b$«!l**i*'r*. mGluRI *£lfcf£ffl«:W'r<5<b^rc&oTfc. ^ 
*-*<b^*J» M(C»$b<li. 60nMJUT<D;S14£Wt-£<b^"Cfc&. 

*R*©#«Htti«jMffl©*»*#"C** mGluRI «fltf*ffl**T*fl:*1to 
14. ±^Jfi^-C^^ai4^0<D^M^^^^il-rS^IC^75:}S14«:Wr^> mGluRI 

C©cfce>£ mGluRI mm\omt LTIt TEOXttXttttlNdeitofl:**** 
<5 mGluRI tS^ffl^^-r^^b^W^BflC^^tlSc 
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^Mf 8 - 1 6 9 8 8 4^, ^BS^F 1 1 - 1 8 9 5 9 6^. t#J&2 0 0 0- 1 0 2 
8 9 3§, WO 9 6/1 5 1 0 0§, WO 9 5/251 1 0^. WO 9 8/0 6 7 2 
4^. W09 9/2 6 9 2 7^ W09 9/4 4 6 3 9f. 

taayti, m^m<tizm^^>ti^^^mmm, ■zottKommmzm^xmrnztiZo 

TV A, *)\,t>, M^>, m*., T=y\iT^ 

A, P*Tft, ill)***-, Ji3-ls>#V u-JUm j P*:<Di&1$m<D<b<D 

mm, m&m<D>±%tm, §tm, &BLmizj:z$mn&**<D^-?ft<Dmmx&z>x*>£ 
u. &***t&<D*zm, mm^mmuxm^<D^iz^oxmm^ 

Ztl&tfi, ii?R«JtAl AmitV, 1BIC^£1~1, OOOmg, ff$L/<li50~ 
2 OOmgOKltl B 1 ®fr<o&®lZftit&n&**2tlZ>fr3.ltl£A 1 A£1t U , 
1 BlC^t? 1 —5 OOmg^tglT, 1 B 1 ®fr£&®lZftimffit*liSLH2tlZ>i)\ 

xia, i a i n#ra~2 4B#raoiiigT*»iiiirt^^^n^ < , fcfc^mneufcj:? 

^K*JU->^A©«k5«:J«a»l. ^ I — *<0«fce>fc££<t»U #JU*£>tB8U*T 

x/^#>&<D&ote&mm3)>m&&mux^x*>j:i.\ vmwttmtt&miz&v 

P-*:7*U- h«4>tt& XttSjS1tfe-5tN{±J!e^144*l«07-f;i'AT*ttlgUT i fe 
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mmL nmm. m*m* nrnwi mmm^mux^x^^\ 
mmznisTz* *tt©»s«B» mmmtuxn. mz.i*&mmmm*&V£M&& 
7t?ux^u>^'j3-^v xv-7te<DJz?ts.mwte* x*y-jKD«fc«7vm- 

<fc*K tff*3h ftJfcfldM 7^-^) > BBBtt* *W*5> 

Cft&tt»B©BiWlJMIl*«»l^ BfflBCBB*XI*BB«)^«ffl*«K:»BL 

bb<dw*&smb 

my B1 »STZ«IMiB*i^WI=fl:«IA(BA)»tWk#*B(BB)*a*U*: 



^ ^ mm (mg/aan) 

4 0 0 



3^7 u >m ■- - - - | 

-a It 6 1 5 m g 
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4L£-#)A (6 -y = y -n-->^p^+>;u-n, 3 - v>^;u^T x yp[3, 2- 

aJ'OlAf S^y-JU- 2 -a;M^trS K. 2JgJ&J&) » S^k^B ( ( + ) - 

(7 R, 2 S)- 6 -Tsy-N-y^-N- ( 2 -y f;k>^ p^+->;u) f7V 

P [3, 2-a] 2i&&*£) ^ffiUTJ^ 

£&7-8B8*<D Wistar l7yh7E (B*l7i;k>-) .kyiKSfttBl//!: 
0ti*3i$tg*T. L-15igift (Gibco) *T'/J\JB£JiiSl Lfc. ^L/c/MIbI^>^T* 
aflBrU 750 U/ml DNase I (Sigma) ^tOO. 2 5 % h U (Gibco) T 
37*C, 15 5*^ -Y h U/c 0 ^vfl6^Jfll?n(JRH Biosciences) £i£JH]LT 

£1 0 m I Z/'pX^y^^Xlf^y hT*5 - 6 B e^y^-r >^£rfTl\ *ffl 

m^ift$1t^o ^P»«7->a. (4 0^m?L) TiSfl&#lifcj$£3iiU*:&* ^ 
IfflflSST^tmb/iio i§i* 'J ^AigifeT'SMftU;^ Poly-L-lysine >^*£tt 
/t 24-well culture plate (te^-^'f H (C, 8x1 0 5 cells/well fOflMUfc. IfflJfe 
I* 37^. 5%C0 2 -95%air ©^Tt^Sbfc. 

S^'J^Aigife : BME (Gibco) + 10%#NMt£ ~>flftJWII + KCI 25 mM + 1%^~ 
-> U hl/^h^-» (Gibco) 
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(^777fvHA>h-^ (po tu7^mm^.) 

Pl»*#«7v-fe-f 14, Aramori e><D*& (Neuron, 8, 757-765, 1992) 
UT'fs-orz. 2BmmmU^mmmmmiZmyo-moosHo\ (finalS^Ci/ml) *»nx.. 

37°CT 1 «H h u-r^juufc. anna* pbs-uci nzm? 20 »n-f v 

h <b«tt**tt PBS-LiCI 20 »«K h ^ 0- 2 M 

PCA «D****#ltU 4X5T 1-2 ttlttlUfc. 2N KOH *£* 100 mM 
EBTA-2Na plate (2000 rpm, 5 »). ±>H (1 ml) * Bio-Rad 

AG1-X8 column ICttU U GPI solution (5 mM disodium tetraborate, 60 mM sodium 
formate) "«» Ufc*. 4 ml <D IP3 solution (0.1 M formate, 1 M ammonium formate) 
trsmufc. ■t<0*W3»C3ft#-»^U-^-(Aqua8ol-2) *an*> 

(&*) 

fl:«IA(DIC. 0 «r*22nMT*ofc. ft** B © IC.^ 2.0nMT^o 

CtllCfcU. &7JftmGluR1 tt*tflF»*«-*«-i:« l « 

2. mGluRI o56SWfflB&lC«k*»*5Stt^* s 

mGluRI mQluR5a*W»SttfcNIHOTSWhtt. 10% MMM****- 

100 units/ml. 0.1 mg/m. streptomycin sulfate DMEM TMUfc. mGluR2, R4, 

R6*3J:tfR7 CHO«fttt. 10% 100 units/mk 0.1 

mg/m. streptomycin sulfate. 2 mM 5 DMEM T** Ufc. 

mGluR5a**«Ufc«»*«« (Nature 383, 89-92, 1996) ICftoT. 
(PI HQ3Mx#3B3£) 

3 H -inosito. « ft U a*** mGluRI a M«B*Jfll V ^(Nature 383, 
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89-92, 1996) ICfi£oT/tv*:7 T^VM J *> I — ;U(Dfln7K$*JS£;S93£U7to 
(Ifflfl&rt CAMP ;I!l3£) 

mGluR2, R6 fc<fctf R7 £J£3IU£:|fflJ!&£ffll V BESR (Neuron, 8, 169-179, 1992) 
X. IBMX ?¥STT7*^ □ 'J cAMP cAMP ;IJ^* y K 

(«*) 

mGluR2, R6 fe«fct^R7C>btUTIi» <b£-#l A 100 At M 
=f-X htt<bfclC^«>e>*l£:;^o£o mGluR5 iC^UTli. <b^% A 10 u. M $T7 

ft.z>T<t^W> A(i^^7jthntf^^^*^^- h£>ffe<D Group (Group II 
Grouplll) \ZttT2>ftm&G2tZl\Z.iiWm.W2tlfc 0 

it^Wi A It. mGluRI a IC*tUT(£. 100 n M <D£OU^ S >^-C5titU^: PI M£ 
£ffi*8c??tf)U:iTOU 1050(61*24 nMT? 3d tLTfc. it&to B tf> IC^li* 
1.7 nM -V&^fco 

ffcoTI . Tffll^^H«llttJ*«aa*ffll^mGluR1 KSS14<D3»3£^&#:fcjfc© 

HtfciSU (STZ«5MISypre7\fW 

H^IiSESI (Pharmacol Biochem Behav 39, 541 -544, 1 991 ) CO—ffiGi&M LTfr 
oTt. 4StfrlCR ^9;UCttUTSTZ£200mg/kglgertJ$^r3. *ft#2fllH* 
O^miZ tail pinch test O pre KfcSrfrlV JK^»^*f 3 8>JUT<Dl&#IICO UTO* 
5B©IU*lc«Ufc. aM*KttinSi*lc«fcyilWU 45 #T tail pinch test £ 

fro /to 

STZ*ftffiUTUfcUIE*-*'9**m» *fitl*ICfc<,\T¥fcJ 6 - 7 

mmmm^it. *>t*n-jm£mm&Jm£<r>wi~c steels zm^tz 

*, ifcoii y o *p<o.o5, **p<o.oi vs □ > h □ —jus*) . 

(ism) 

01 Fig. A, B (C^f <fc 5 IC % It&lfc A (i 30 mg/kg po "C\ itatyl B (£ Fig. 2 Id 
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7F.r <fce> 10 mg/kg po Tf lICStS-l^OEMfvUfc. 

Mfc0!3 (L5/LB WB»»tt*7 ^ ^> 

Hf$(£SE$x (PAIN 50, 355-363, 1992) <Z>-gP£5fe^ UTiro fc. SD^ V h^ffilV 

U 45 tt'&iZ von Frey hair (VFH) test £fHV «tt«***»K** 
fcfc. 17-20 g (log (g):l. 23-1 .30)T* 

»£©IHra7-pfc (^«PCD**, »©»y. **p<0.01,***p<0.001 vs3>hP- 

VFHlB8lT©«**B2C*-r. <k^*AI4, 30 mg/kg po «fc U * 
dtllCcfcU mGluRI ^ffl**t*ft**Wt«Eai=<fc** |,,IHtt **^ 

JUTlC*fS0fllC^/cffc^#JA, Btf>§Sit{?iJ£^"fo 
«£0n 6-7Sy-N-y^P^->^-N, 3-y/W7VP[3, 2 - a] 

«fE-(k^«Jtt, W099/44639 ©SKfiffiM C«8©*j*CJ:y**-C#*. 
N-^P^-^-N, 3-^^6-=hnf7l/D[3. 2 - a]^>!/-f 
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5.<?y-)l>- 2-±))ly£*-y-5. K (5. 35g) OTHF (80ml) 
(30ml) fe : mzm. : ,STF. t Y-UVrJiyy^ h^h'J^A (1 2. 5g) 
(50ml) £anx.TEISlCT 1 2 ^UTZttfZigi&gg (10ml) 

A^P7 h^"7-f- (•;§#)£ ; *pp*JUA : **y-JU=2 0 : 1 ) T»tSU, 

seext^ o. 78g) tuxm/to 

NMR: (DMSO-d 6 ,TMS rtSMtzp) 

0 : S.l^d.lHJ.y.S^d.lHJJ.AItdd.lHJ.^^bO.S.SO-^aO^r.lH), 2.94(s,3H), 
2.71 (s,3H), 1. 50-1 .85(m,7H),1. 22-1 .40(m,2H),1. 02-1. 18 (m,1H). 
MS(FAB):343(M+1). 

( + ) -(//?, 2 S)- 6-7$;-N->^-N- (2 -^^u*>^p^+->;i/) 
^-TVp [3, 2 -a] 2 -^;U7K4-tf a K. 2&8yg 

( + ) -( 1 R, 2 S)-N-*^U-N- (2-j*5 L ;l/*>£P'Mr->;i/) ^7 VP [3, 
2 -a] 2-^;U7K^-y-* K (2. 2g) OSSSK (2 2ml) 

jgjfclCTKHTF. 5S*I«8g! (0. 2 8ml) £JjQ*_TP!-;SlCT3 0#Rgffl#Lfc„ 
mm&*yklZ}S.g\ 2 8 %7>t~73k"C E PftL 3rtiai*»£;Mrr<3C<!:»;:«fcy ( 7 /?, 
2S)-N->f^-N- (-^^US^O'VlrS^W -6-— hP^7 x /P [3, 

2 - a ] ^>^$yy-^-2-^^*^5 H^ffc. ztl&g^mm^ tmmiz 

"T * C <h IC«fc U tIlB<7Mk£r#) (2 4 2mg) 
[ce] 2 ^ = +17.08° (cO.24, EtOH). 
NMR (DMSO-d 6 ,TMS F*3SP#2p) 

5 : 9.16(s,1H),8.15(s,1H),7.81(d ) 1H),7.42(dd,1H),4.85(br),4.25-4.38(m I 1H) ) 3.26 

(s,3H), 1 .30-2.35(m,9H),1 .01 (d,3H). 

MS(FAB):343(M+1). 
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MfflC^tll*. mGluRI «MW8*wTflS«lM*» 



s 
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iz^x^^m^^mt^nmm^mm^mizmi^^o^m^mmmm 

*><DizJtftte mGluRl ^ftf£ffi£W^&fc^T&£m*£>iSB 1 IBttoESEIlJiE 

6. mGium jg^ffl^wr^Yt^^e-Tsy-N-^^p^v^-N, 3- 

y>^l/f7l/n[3, 2 - a]^>y>f 2 -tU^f-VS. h*. 2Jg&ig. 

XI* ( + )-(?*, 2 S)- 6 -7$/-N-/f;i/-N- (2 ->^;u*>^p^+ 

«>;u) ^Ti/n [3, 2- a ] ^>v-rayy-;u- 2-^;u/K+-y-$ K. 2J£&i£ 
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T 




■ -It^A 30mg/kg 




EJ-lt^ B I0mg/kg 
■ •Ib^^B 30 ring/Kg 
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